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Neotropical Mountains as Avian Diversity Hotspots

Total
Species

Threatened
Species

Endemic
Species

Orme et al. (2005)
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Difficulty in Explaining Diversity and Endemism in the Andes
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Rahbek et al. (2007)




A Role for History ?
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TRENDS in Ecology & Evolution

precipitation

Rahbek et al. (2007) Wiens & Donoghue (2004)




Natural Selection; or the Survival of the Fittest / 121
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Vertical View of
Diversification

Horizontal View of Biodiversity

Maddison & Pérez (2001)



Why are Orchids so Diverse!




Are they!

Orchidaceae
Boryaceae

* Denotes branches Blandfordiaceae
with 50-79% support;
% Denotes branches

wth <50% support; Asteliaceae
all other branches

have >80% support. Hypoxidaceae

Lanariaceae

Ixioliriaceae
Tecophilaeaceae
Doryanthaceae
Iridaceae
Xeronemataceae
Hemerocallidaceae
Xanthorrhoeaceae
Asphodelaceae
Agapanthaceae
Alliaceae
Amaryllidaceae
Aphyllanthaceae
Themidaceae
Hyacinthaceae
Anemarrhena
Agave, etc.

Hesperocallis

. Agavaceae
Behnia

Herreria, etc.

Anthericum, etc.
Laxmanniaceae
Asparagaceae
Ruscaceae

http://www.mobot.org/MOBOT/research/APweb/
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Why Mouse-like, Morphologically Indistinguishable Birds are
|ldeal Models to Study Montane Diversification




Why Mouse-like, Morphologically Indistinguishable Birds are
|ldeal Models to Study Montane Diversification

* Probably the most speciose genus of
Neotropical birds (c. 40 - and counting)

* All species occur on montane areas

* Widespread in all major montane systems in
the Neotropics N to Costa Rica (except
tepuis)

* Nearly flightless:

» Expected to closely track history of their
preferred habitats

» Allows timing diversification events based
on biogeographic events




Rethinking Morphological Conservativeness:
Molecules and Internal Anatomy Reveal Scytalopus is not Monophyletic

G. N. Mauricio, H. Mata, M. R. Bornschein, C. D. Cadena, H. Alvarenga, S. L. Bonatto

All Andean Scytalopus
S. speluncae
S. iraiensis

S. novacapitalis

S. pachecoi

S. diamantinensis

S. indigoticus
S. psychopompus

Merulaxis g

Eugralla




Rethinking Morphological Conservativeness:
Molecules and Internal Anatomy Reveal Scytalopus is not Monophyletic

G. N. Mauricio, H. Mata, M. R. Bornschein, C. D. Cadena, H. Alvarenga, S. L. Bonatto
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Temporal Calibration and Uncertainty in Node Age Estimates

8.65 - 5.07
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Number of Lineages (log)




Declining
Diversification Rate
Through Time

1.0

Number of Lineages (log)

0.5

= -5.958
P < 0.0001

T T T T T
-5 -4 -3 -2 -1

Time (millions of years before present) I
og A

likelihood AIC

DDL 46.24 0
DDE 41.78 8.92
Pure Birth 2491 40.67

Analyses follow Rabosky & Lovette (2008)




c.6 -c.3 m.a.

1.0

Net diversification rate:
c.0.50 events My"!

Number of Lineages (log)

0.5

Waiting time for speciation:
c.2 My




A Continental (non)Adaptive Radiation ?

Scytalopus Tapaculos Hawaiian Silverswords Lake Tanganyika Cichlids
0.56 s * My"! 0.75-1.49 s * My"!

Baldwin & Sanderson (1998) McCune (1997)




c.25-c. | m.a.

1.0

Net diversification rate:
c.0.25 events My"!

Number of Lineages (log)

0.5

Waiting time for speciation:
c.4 My




Distribution of Rhinocryptid Diversity and Clade Age
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* High montane diversity explained by high rates of diversification,
particularly in the Northern Andes
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Conclusions

* High montane diversity explained by high rates of diversification,
particularly in the Northern Andes

* No evidence for “time for speciation effect” - diversity is highest in
recently colonized areas

* Period of rapid lineage accumulation coincides with Andean uplift

* No evidence for speciation along elevational gradients.Vicariance
coupled with low dispersal abilities promotes allopatric differentiation.

* Declining diversification rate through time suggests density-dependent
processes (ecological opportunity) controls lineage production

* High Northern Andean diversity augmented by colonization events from
southern lineages
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Explosive Diversification After Colonizing the Andes in Atlapetes
C.D. Cadena, . Klicka, J. Pérez-Eman

— 0.005 substitutions/site




Comparative Phylogeography of Andean Birds

C.D. Cadena, A. Navas, E.Valderrama, F.Velasquez, A. M. Cuervo, J. Pérez, ]. Klikca, K.Vargas, M. Isler, T. Chesser
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Comparative Phylogeography of Andean Birds

C.D. Cadena,A. Navas, E.Valderrama, F. Velasquez, A. M. Cuervo, J. Pérez, J. Klicka, K.Vargas, M. Isler, T. Chesser
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Processes Involved in Community Assembly and the
Phylogenetic Structure of Assemblages

PHYLOGENY
EVOLUTION

Species
1 2 3 4 2 5 -] T
Reglon | Reglon If

L

(iv)

—/[[:4-—-2 j'[ 5-—-45-47]]
Fundamental Niche ¥
Fundamental Niche Z ///I l l |

T
ECOLOGY i) = [@ (s—% ]/— Community

Realized Habitat: Y £1 21 z2

Commun ity Assembly:

(i, w)

Species 2 5 [ 7
COMMUNITY

PHYLOGENETIC ‘Intrinsic” Traits y
STRUCTURE *Extrinsic’ Traits Y ozl ozl Z22

(e.g. observed
habitat)
v Figure from Webb (2002)




Trait Evolution, Phenotypic Structure and Phylogenetic Structure
in Assemblages

A. Traits TTTﬁ e
[ [Teee
Phylogeny

Trait conservatism Trait convergence

B. Traits TTTWT? ” TTTTTT!H

SR

Phenotypic clustering Phenotypic overdispersion
coomms® B 0 298

Phylogeny ( z >

Phylogenetic Phylogenetic
clustering overdispersion

Figure from Graham & Parra
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Phylogenetic Structure of Typical Antbird (Thamnophilidae) Assemblages

Juan Pablo Gdmez!, Carlos Daniel Cadena!, Gustavo A. Bravo?

'Laboratorio de Biologia Evolutiva de Vertebrados, Departamento de Ciencias Bioldgicas, Universidad de los Andes, Bogotd - Colombia; E-mail: ju-gome2@uniandes.edu.co

2 Museum of Natural Science, Louisiana State University
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Mixed-Species Flocks 100 ha Plots Ecoregions
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Thryothorus nicefori is Phenotypically and Vocally Distinct

Especie
T. rufalbus minlosi

T. rufalbus
cUMmanensis

‘T. nicefar

B Centroide de grupo

Canonical axis 2
& m i m

4

™

e Thryothorus nicefori
o Thryothorus rufaibus

Funcion Discriminante 1: 83% 2-101 23 456 7 89 1011
Canonical axis 1



Thryothorus nicefori is Genetically Distinct

KVPO10

KVoo

T. nicefori
= KVPO18

K002, KVO03, K004,
KOO8, KVPO1T

ICN 34336, KV00g

ICN 34937 T. r. cumanensis

- KvVOOB

ICN 34828, ICN 32498, ICN 32127
100

ICN 32728, ICN 33130 T. r. minlosi

ICN 28822

T. r. castanonotus

T pleurostictus

T sinaloa

T. leucopogon
— 10 cambios




Thryothorus nicefori is nested within T. rufalbus
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